Purification and properties of isopenicillin N epimerase from Streptomyces clavuligerus.
Isopenicillin N epimerase, which catalyzes conversion of isopenicillin N to penicillin N, has been purified to electrophoretic homogeneity from the cell-free extract of Streptomyces clavuligerus by a procedure involving ammonium sulfate fractionation and chromatographies with DE-52, DEAE Affi-gel blue, Sephadex G-200, calcium phosphate-cellulose, and Mono Q. The purified epimerase is monomeric with a molecular weight of 47,000 or 50,000 as estimated by SDS-polyacrylamide gel electrophoresis or gel filtration, respectively. The enzyme contains 1 mol of pyridoxal 5'-phosphate per mol of protein, and shows absorption maxima at 280 and 420 nm. The epimerase catalyzes the complete 'racemization' on both the L-alpha-aminoadipyl side-chain of isopenicillin N and the D-alpha-aminoadipyl side-chain of penicillin N, so that an approximately equimolar mixture of the two penicillins is produced. The mixture is not truly racemic, since these penicillins are diastereomers rather than optical isomers. The chemical modification of primary amino groups of the epimerase by fluorescamine results in a great loss of the enzyme activity. The activity of purified enzyme is partially stimulated by the addition of sulfhydryl compounds. The activity is strongly inhibited by sulfhydryl group modifiers such as p-chloromercuribenzoate and N-ethylmaleimide.